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Abstract 

In recent years there have been major advances in the treatment of 
breast cancer. However, takingthe prescribed medication for a sufficient 
period of time is crucial to the success of any therapy. Thus far, no 
database-based studies have been published in German-speaking 
countries empirically examining the influence of the physician on the 
compliance of patients. The aim of this study is to investigate, quantify, 
and critically discuss the effect treating physicians have on the compli- 
ance of their breast cancer patients. 

Patients with a confirmed breast cancer diagnosis who started therapy 
(tamoxifen or aromatase inhibitors) between January 2001 and 
December 2011 were selected from the representative IMS Disease 
Analyzer database and analyzed with regard to their compliance. Prac- 
tices were grouped into two categories concerning the compliance of 
all treated patients. A regression model showed that a breast cancer 
patient who is treated in a practice with a trend toward poor compliance 
has a nearly 60% higher risk for treatment discontinuation than would 
be the case in a practice with good compliance. It shows how important 
it is to motivate physicians to strive toward good compliance rates. 
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Zusammenfassung 

In den letzten Jahren gab es wichtige Fortschritte in der Brustkrebs- 
Behandlung. Jedoch ist die regelmaSige Einnahme des verordneten 
Medikamentes uber einen ausreichenden Zeitraum entscheidend fur 
den Therapieerfolg. Bisher gibt es im deutschsprachigen Raum keine 
datenbankbasierten Studien, die den Einfluss des Arztes auf die Com- 
pliance seiner Patienten empirisch untersuchen. In der vorliegenden 
Studie wurde der Einfluss behandelnder Arzte auf die Compliance ihrer 
Brustkrebspatientinnen untersucht und diskutiert. Basis der Analyse 
war die representative Disease Analyzer Datenbank von IMS Health. 
Patientinnen mit der gesicherten Diagnose Brustkrebs im Zeitraum 
01/2001-12/2011, die mit einer Therapie (Tamoxifen bzw. Aromata- 
sehemmer) begonnen haben, wurden selektiert und hinsichtlich ihrer 
Compliance ausgewertet. Praxen wurden im Bezugauf Compliance aller 
in diesen Praxen behandelten Patientinnen in zwei Kategorien unterteilt. 
Aus dem Regressionsmodel hatsich ergeben, dass Brustkrebspatienten, 
die in Praxis mit tendenziell schlechter Compliance behandelt werden, 
ein fast 60% hoheres Risiko fur den Therapieabbruch aufweisen, als 
es in Praxen mitguter Compliance der Fall ist. Es ist deswegen dringlich 
notwendig, Arzte zu motivieren, fur die Compliance ihrer Patienten zu 
sorgen. 

Schliisselwdrter: Brustkrebs, Compliance, Persistenz, Disease Analyzer 
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Background 

Breast cancer is the most common cancertype in women. 
In Germany, about 71,600 women were diagnosed with 
breast cancer in 2008 with about 17,000 deaths attrib- 
uted to it [1]. This corresponds to approximately 30% of 
new cancer cases and 15% of cancer-related deaths [2]. 
In recent years there have been major advances in the 
treatment of breast cancer. Today, thanks to improved 
surgical methods and modern drugs, a large number of 
patients can be cured. To reduce the risk of recurrence, 
after the surgical removal of the carcinoma, affected pa- 
tients receive adjuvant therapy with tamoxifen or aromata- 
se inhibitors for a period of five years. The drug tamoxifen 
has proven successful as an adjuvant therapy after sur- 
gical tumor removal in pre-menopausal women and is 
considered the standard drug for antihormonal therapy 
and reduces the number of breast cancer recurrence by 
half [3], [4]. 

Aromatase inhibitors are used predominantly in post- 
menopausal women. Many studies have shown that the 
application of aromatase inhibitors is superior to that of 
tamoxifen [5], [6], [7], [8]. 

The regular intake of the prescribed medication for a 
sufficient period of time is crucial to the success of ther- 
apy [9], [10]. The extent to which a patient takes the 
medication as prescribed by her physician is known as 
compliance [11]. While compliance was originally under- 
stood to mean the passive obedience of the patient with 
regard to her treatment, it is now considered to include 
the communicative, cooperative exchange between a 
doctor and patient which focuses on the willingness of 
the patient to cooperate with the doctor and to participate 
in diagnostic and therapeutic measures [12]. Non-com- 
pliance with medical treatment instructions may not only 
have a very negative impact on the patient's health and 
even lead to death, but may also carry severe economic 
consequences. Estimates suggest that non-compliance 
results in costs of up to € 7.5-10 billion per year [13], 
[14]. For this reason, non-compliance can be seen as one 
of the major problems in the care of chronically ill patients 
[15]. 

Non-compliance results not only from a lack of discipline 
on the part of the patient, but reveals the disturbed 
equilibrium in the doctor-patient relationship. An import- 
ant consideration resulting in non-compliance relates to 
the communication between a physician and a patient. 
Factors that may lead to ineffective doctor-patient com- 
munication include, for example, inadequate information 
about the importance of treatment, potential side effects 
of a treatment or medication, the chances of recovery, 
treatment alternatives, etc. or a lack of satisfaction with 
the doctor, which may lead the patient to question his/her 
orders [12]. 

Although the number of studies on compliance in the 
adjuvant treatment of breast cancer has increased in 
recent years [16], most of them are based on relatively 
small numbers of patients [17]. Thus far, no database- 
based studies have been published in German-speaking 



countries empirically examining the influence of the 
physician on the compliance of his/her patients. 
The present study aims to close this gap. The aim of this 
study was to investigate, quantify, and critically discuss 
the effect treating physicians have on the compliance of 
their breast cancer patients. 

Research design 
Database 

The IMS Disease Analyzer database was used as the data 
source for this retrospective cohort study. The data con- 
tained in the Disease Analyzer are generated directly from 
the practice computer via standardized interfaces and 
provide information about the actual therapy and disease 
progression in the everyday operations of the practice. 
Patients and practices can be analyzed both cross-sec- 
tionally and longitudinally. Longitudinal analyses docu- 
ment patient histories that in Germany date back to 1992. 
Overall, the German database currently contains informa- 
tion from more than 3,000 practices with a total of 
20 million patients. The basis of the Disease Analyzer 
patient database is the population of all physicians that 
is published annually by the German Medical Association. 
From this population, the panel design is determined 
using the following stratification criteria: professional 
group, federal state, community size, and age. The data- 
base contains only anonymized data in accordance with 
privacy policies. Previous analyses carried out in compar- 
ison with accepted reference statistics have demon- 
strated that the Disease Analyzer patient database is 
sufficiently representative and valid [18], [19]. 

Patient selection 

The study included all patients with a confirmed breast 
cancer diagnosis (ICD 10: C50) who started therapy 
(tamoxifen or aromatase inhibitors) in the period between 
January 2001 and December 2011. These patients were 
either treated in gynecological practices or in primary 
care practices. 

Definitions 

Persistence is an important feature for determining 
compliance. Persistence refers to the period in which the 
patient complies with the recommended intake of medi- 
cation [20]. In the present study, the end of persistence 
was defined by a gap of >180 days without treatment in 
patients who were still observable by the same doctor in 
the time after this gap. 

Longer periods were considered gaps and the treatment 
of the patient was no longer classified as persistent (fol- 
low-up of up to three years). Each patient was assigned 
to one of the two groups depending on her persistence: 
the group of patients who were treated continuously for 
at least three years and the group of patients who discon- 
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tinued treatment. Discontinuation of treatment was con- 
firmed only if the patient visited the practice again after 
a treatment-free interval of at least 180 days. 
The proportion of breast cancer patients who discontinued 
treatment compared to those who did not was calculated 
for each practice. To obtain meaningful results, the ana- 
lysis was restricted to those practices in which at least 
ten patients were being treated with tamoxifen or 
aromatase inhibitors. Practices were divided in two cat- 
egories based on the proportion of treatment dropouts: 
the percentage of dropouts was <50% (trend towards 
good compliance) versus the percentage of dropouts was 
>50% (trend towards poor compliance). 

Statistical methods 

To test the hypothesis that the probability of a patient 
discontinuing her treatment depends on the compliance 
category of her doctor, a multivariate Cox regression 
model was created. Discontinuation of therapy (1 for 
discontinuation and 0 for continuous treatment) was in- 
cluded as the dependent variable, while the compliance 
category of the treating practice served as an indicator 
variable. In addition, the region (Western versus Eastern 
Germany), community size (>100,000 versus <100,000 
inhabitants), patient age, gender, medical specialty of 
the physician (gynecologist versus general practitioner), 
number of breast cancer patients receiving treatment in 
the practice, and co-diagnosis of depression were in- 
cluded as covariates. Data were analyzed using the stat- 
istical software package SAS version 9.2 (SAS Institute 
Inc., Cary, NC, USA). Two-sided tests were carried out and 
a p-value of <0.05 was considered statistically significant. 
Specific recommendations for retrospective database 
analyses were taken into account [21]. 

Presentation of results 

Patient and practice characteristics 

In total, 305 gynecological practices and 1,053 primary 
care practices were available. The study included 6,926 
breast cancer patients who started adjuvant therapy with 
tamoxifen (N=4,359) or one of the three aromatase in- 
hibitors (anastrozole, exemestane, letrozole) (N=2,567) 
between January 2001 and December 2011. In total, 
3,785 patients were treated by a gynecologist and 3,141 
by a general practitioner. 

On average, a gynecological practice treated 14 breast 
cancer patients (minimum: 1, maximum: 105); general 
practitioners treated an average of 3 breast cancer pa- 
tients (minimum: 1, maximum: 44). 
After exclusion of practices with fewer than 10 breast 
cancer patients, 149 gynecologists with 3,103 patients 
and 24 general practitioners with 321 patients remained 
for analysis. 



Based on our criteria, 98 practices were assigned to the 
group exhibiting a trend towards good compliance (per- 
centage of dropouts <50%) and 75 practices were as- 
signed to the group exhibiting a trend towards poor 
compliance (percentage of dropouts >50%). 
Table 1 lists practice characteristics and Table 2 lists 
patient characteristics for both compliance categories. 
The good compliance category included significantly more 
gynecologists than the poor compliance group; in addition, 
practices with good compliance had significantly more 
breast cancer patients per practice (22.2 versus 16.7). 
Practices with good compliance were more common in 
urban areas (>100,000 inhabitants). No differences 
between the two practice categories were found regarding 
the age of the practice owner, their clinical experience in 
treating breast cancer patients, or their gender. The pa- 
tients treated in both practice groups were identical in 
relation to age and insurance status. 

Discontinuation of treatment 

In those practices that were categorized as exhibiting 
good compliance, 68% of breast cancer patients remained 
in therapy for at least three years, while only 35% in 
practices with poor compliance did so (p<0.01). As can 
be seen from the Kaplan-Meier curve (Figure 1), 19% of 
patients in practices with good compliance and 41% of 
patients in practices with poor compliance discontinued 
treatment as early as their first year of treatment. This 
means that more than 60% of dropouts did not continue 
therapy beyond the first year of treatment. 

Regression analyses 

The results of the Cox regression model (Table 3) show 
that those breast cancer patients who were treated in 
practices with poor compliance have a significantly higher 
risk of discontinuingtreatment than patients in practices 
with good compliance (HR: 1.57; p<0.001). No significant 
differences were found for the demographic characteris- 
tics of the physician (age and gender) or his/her clinical 
experience in treating breast cancer patients. Patients 
seen in gynecological practices exhibited a lower risk for 
the discontinuation of treatment compared to patients 
treated by general practitioners. In addition, patients in 
Western Germany discontinued their treatment signifi- 
cantly more often. Co-diagnoses such as osteoporosis 
and depression had a positive effect on compliance. 
If we consider the impact of the compliance category on 
the risk of treatment discontinuation in various subgroups 
(Table 4), we see that this influence is almost identical 
in all subgroups examined, with the highest hazard ratio 
found among physicians or patients in communities with 
>100,000 inhabitants. 
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Table 1: Baseline characteristics of the practices included in the study 



Variable 


r radices wnn 
good compliance 


r ractices witn 
poor compliance 


Numbpr of nrantinp^ 


98 


75 


Number of patients 


2,171 


1,253 


Average number of patients per practice 1 


22.2 (15.0)* 


16.7 (9.0)* 


Average percentage of tamoxifen patients 


61% 


61% 


Average percentage of therapy dropouts 


32%* 


65%* 


Age of the practice owner (years) 1 


53.6 (7.0) 


54.6 (6.3) 


Female doctor 


27 (26%) 


18 (24%) 


Clinical experience (years) 1 


6.2 (5.7) 


4.4 (5.0) 


Gynecologists (%) 


97 (99%)* 


52 (69%)* 


Western Germany (%) 


86 (88%) 


68 (91%) 


Community >1 00,000 (%) 


46 (47%)* 


18(24%)* 



* p-value <0.05 (significant difference) 
1 Average value and standard deviation 



Table 2: Baseline characteristics of patients included in the study 



Variable 


Practices with 
good compliance 


Practices with 
poor compliance 


Number of patients 


2.171 


1,253 


Patient age (years) 1 


60.9(11.5) 


61.7(12.2) 


Private health insurance 


169 (8%) 


109 (9%) 


Western Germany (%) 


1,919(88%) 


1 ,099 (88%) 


Community >1 00,000 (%) 


891 (41%)* 


308 (25%)* 


Depression 


515 (24%) 


307 (25%) 


Osteoporosis 


283 (13%) 


177 (14%) 



* p-value <0.05 (significant difference) 
1 Average value and standard deviation 
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Figure 1: Kaplan-Meier curves of treatment time for adjuvant treatment over a three-year period in breast cancer outpatients 



Discussion of results 

More than half of breast cancer patients interrupt their 
adjuvant therapy early, the majority of them within the 
first year of treatment. This finding is not new. Several 
other studies reported similar numbers [17], [22], [23], 
[24], [25], [26], [27], [28]. 



A further analysis of the factors leading to the discontinu- 
ation of treatment is interesting, however. While earlier 
studies dealt exclusively with the patients' behavior and 
the resulting consequences for compliance [29], later 
studies focused on the role of the physician. In the 1970s 
and 1980s, it was initially assumed that factors such as 
level of education, intelligence, social status, and ethnicity 
of the patient impacted compliance. The majority of 
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Table 3: Relationship between practice category and early termination of adjuvant therapy (Cox regression) 



Variable 


Odds ratio 3 


95% confidence intervals 


p-value 


Practice with poor compliance 


1.57 


1.44-1.70 


<0.001 


Gynecological practice 


0.71 


0.62-0.81 


<0.001 


Western Germany 


1.21 


1 .08-1 .37 


<0.001 


Osteoporosis 


0.81 


0.72-0.90 


<0.001 


Depression 


0.83 


0.76-0.90 


<0.001 



Adjusted for age, gender, region (West/East), urban residence, gynecological treatment, type 
of health insurance (private/statutory), osteoporosis, depression, as well as age, gender, and 
clinical experience of the doctor and number of breast cancer patients treated in the practice 



Table 4: Relationship between practice category and early termination of adjuvant therapy in defined subgroups (Cox regression) 



Subgroup 


Hazard ratio 3 


95% confidence intervals 


p-value 


Gynecologists 


1.59 


1.46-1.74 


<0.001 


General practitioners 


1.62 


0.86-3.06 


0.138 


Western Germany 


1.57 


1.44-1.72 


<0.001 


Eastern Germany 


1.56 


1.14-2.18 


0.006 


Patients older than 60 


1.56 


1.39-1.76 


<0.001 


Patients younger than 60 


1.58 


1.39-1.79 


<0.001 


City (>1 00,000 inhabitants) 


1.80 


1.54-2.12 


<0.001 


Rural area (<1 00,000 inhabitants) 


1.52 


1.37-1.69 


<0.001 


Tamoxifen 


1.63 


1 .47-1 .82 


<0.001 


Aromatase inhibitors 


1.43 


1 .23-1 .65 


<0.001 



a Adjusted for age, gender, region (West/East), urban residence, gynecological treatment, type of 
health insurance (private/statutory), osteoporosis, depression, as well as age, gender, and 
clinical experience of the doctor and number of breast cancer patients treated in the practice 



studies did not, however, confirm this. The role of the 
physician was insufficiently examined at the time. Later 
studies found that the physicians have a significant im- 
pact on patient compliance. This corresponds with today's 
view of the medical profession, according to which doctors 
and patients meet as equals [30]. Today, compliance re- 
search aims to view non-compliance from the perspective 
of the patient. Thus, the primary goal is to find out what 
changes must be made from the patient's perspective 
so that she remains compliant [29]. This is reflected in 
the concept of adherence, which focuses more on a co- 
operative doctor-patient relationship and incorporates 
those factors that determine compliance from the per- 
spective of the patient. 

After evaluating various studies on compliance, Hadji et 
al. list therapy-related, patient-related, and socio-econom- 
ic factors as important reasons for non-compliance. The 
essential component of non-compliance is the communi- 
cation and exchange of information between physician 
and patient [20]. 

Clear communication of the seriousness of the situation, 
the usefulness of the treatment, and its side effects is 
important. The physician must engage with the patient 
and communicate with her to motivate her to correctly 
take her medication as prescribed. Practical advice is 
essential for compliance and may include, for example, 
keeping an intake diary for self-monitoring. In addition, 
a written reminder, a call, or other aids, such as a pillbox 
can all help the patient to comply. Involvement of the 



family in treatment is another motivator mentioned. Fur- 
thermore, the physician should praise patients with good 
compliance and acknowledge their behavior. This motiv- 
ates the patient to be compliant even during difficult 
phases. 

Other studies have reached similar conclusions regarding 
the importance of the doctor-patient relationship for 
compliance. Reports of the German Institute for Medical 
Documentation and Information (DIMDI) indicate that the 
patient must accept the treatment and be convinced of 
its benefits as factors positively influencing compliance. 
In addition, she must be satisfied with the medical advice 
and care and should receive support from her social en- 
vironment. A poor doctor-patient relationship, lack of 
confidence in the doctor or treatment, insufficient infor- 
mation, or problems with takingthe medication are again 
considered as factors negatively influencing compliance 
[31], [32]. 

As illustrated by research, each patient exhibits different 
compliance behavior. If compliance were only due to pa- 
tient characteristics, one would expect the proportion of 
treatment dropouts to be the same or at least similar in 
each practice. Using the example of breast cancer treat- 
ment, the present study demonstrates, however, that the 
proportion of treatment dropouts varies widely from 
practice to practice, allowing for the differentiation of 
practice into two categories. Practices and patients in 
both categories exhibited no major differences in terms 
of the demographic characteristics examined, with the 
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exception of two important variables for which the differ- 
ences are particularly noticeable: Most practices with 
good compliance are gynecological clinics. In contrast, 
this group (with a trend towards good compliance) con- 
tains only a few primary care practices. This result may 
indicate a relationship between the specialization of the 
physician and compliance. In addition, the first group 
comprises a much greater number of patients, pointing 
to a greater degree of practical experience of the doctor 
and a possible correlation with better compliance. 
A definite statement regarding the influence of the phys- 
ician on the patient's compliance can be made based on 
the results of the regression analyses. Patients treated 
in a practice with poor compliance have a nearly 60% 
higher risk for discontinuing therapy than would be the 
case in a practice with good compliance. Since this effect 
was adjusted for a number of other variables, it is a direct 
measure of the physician's influence. The hypothesis that 
the physician has an impact on compliance is thus sup- 
ported by empirical, quantitative data. 

Limitations 

The present study is a retrospective study based on a 
large epidemiological database. Such studies are subject 
to certain limitations. These include the fact that the data 
map only individual practices and that patient histories 
cannot be represented. The analyses presented are, thus, 
only an excerpt of the entire treatment process (the same 
holds true for the number of prescriptions per patient). 
Moreover, it is not possible to draw conclusions about 
the degree of networking between various specialist 
groups. This fact may also be the reason why patients 
exhibit poorer compliance at general practitioners' offices, 
since the general practitioner may be responsible for only 
part of the treatment in certain cases and the patient 
may be treated by her gynecologist more regularly. 
Another limitation consists in the fact that the database 
contains only the age and gender of the practice owner 
but not that of the treating physician. As some of the 
practices were group practices, however, adequate exam- 
ination of this variable was not possible. The real reasons 
for the discontinuation of treatment, therefore, warrant 
further analysis to reach definite conclusions. 
It may be noted, however, that patients who are treated 
in a practice with good compliance have a significantly 
better chance of completing treatment. It shows how im- 
portant it is to motivate physicians to strive toward good 
compliance rates. This not only reduces unnecessary 
follow-up costs for the healthcare system, but also and 
above all has positive effects on patient well-being and 
health. 
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